Total No. of Printed Pages—8
2 SEM FYUGP MTHC2

2024
( May/June )

MATHEMATICS
(B€ore' )
Paper : MTHC2
( Real Analysis and Differential Equations )

Full Marks : 80
Pass Marks : 24

Time : 3 hours

The figures in the margin indicate full marks
for the questions

SECTION—A
( Real Analysis )

UNIT—I

1. (@) 9 & 579 o
Write True or False :
@ EE [x, x| T W 9T A2 {x} oA
foAf3 T | 1

The closed interval [x, x] can be written
as the singleton set {x}.

(b) 3 R (R)F #jeforq 4+or 1 | 1

State the completeness property of R.
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(2)

(00 I acRIACS a-a=a, (@ 4T T A H
a=09W a=1 2

If aeR such that a-a=a, then prove
that either a=0 or a=1.

(d I acR |F a#0, (@ 29I I &
00,
If ae R and a #0, then prove that a® > 0.
(e) IRMST Nl R[WE S| SRR | TS -
STRIRCERS SJach! (S1e2fes A1) o | 1+1=2

Define limit point of a set. Write the
Bolzano-Weierstrass theorem for set.

() @ 2 S @l R ke o TH 7w
TS WF ae R R @ @61 5zew | 3w
a+S={a+s:s€ S}, (@ AT F

sup(a+ S)=a+supS 4

Let S be a non-empty subset of R such
that S is bounded above. Let aeR

be any number. If a+S={a+s:se S},
then prove that

sup(a+S)=a+supS

24 / Or

M y>0, 5@ (e @ n, e NI Fred
n,-l1<ysn,.
If y>0, then show that there exists

ny e N such that ny,-1<y<n,.

24P/1137 ( Continued )

.




(3)

@) M x s y WO B e ama s e
X < Yy COU8 CTYAIA #ICst ¢ @il bl r e Q “
YO x <r <y
If x and y are any real numbers with
x <y, then show that there exists a
rational number re©Q such that

x<r<y.

(h)  SNI 91 CY ARG RYA e2fS R s(e( Ny 12y | 5
Show that the set of real numbers R is
not countable.

e[/ Or

ST GCAFAL CTCT AR R4 r ¢l
A A 12 =2,

Show that there does not exist a rational
number r such that r? =2,

UNIT—II
2. (a) @B SFSNA Topemcdr for | 1
State monotone convergence theorem.
(b) 1T A 61 Feffarchn fere o 1

State Cauchy criterion for series.

(c) &M A @ GO AW HFANA SfSMR  «br
ez «1fdg #{req | 2

Prove that a sequence in R can have at
most one limit.
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(d) I x, SEAFAH x (7 SSMA Y,
SR y 5 ST W, (B G @
Xn Y, STEECOl xy o1 TSR 29 |

If x, and y,, are two sequences such that
Xp converges to x and y,, converges to y,
then show that x,, y, converges to xy.

(e) S @ x,, SOl FPIRN TS
I N851 i
Xp =l+=+=—+ - +=
" 2 n 4
Show that the sequence x, with
5o =]_+~1_+l+ +l
2 n
is divergent.

W1/ Or

ST @ x,, SO SR

1 1 1}
g, e deld + e

n+l n+2 n+n

Show that the sequence X, with

is convergent.

T CefNCBT SepTR 3oy rga | 3

1+1
14} n

Show that the series 2 1

1+ ;1;
divergent. n

1S
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(@ =R @A @b ol sfeTfRe Aw F 5

Test the convergence of any one of the
following series :

2l ol X0
(i7)
r;l n -n+l
SECTION—B

{ Differential Equations )

UNIT—III

3. (@) EF RER Row SwEm e & 392 1
What do you mean by particular
solution of a differential equation?

(b) TR LT ANFITOR 4B SfFaaig TRAE
e 1
Find an integrating factor of the
following differential equation :

2 dx |

—_—+tx=1 |
dt
(c) TR TFE HAFICH! ST T 2 2
Solve the following differential equation :
Y _ ox-Y 4 x2e7Y
dx
24P/1137 ( Turn Over )



B ——

(d)

(e)

4. (a)
24P/1137

(6)

s @, f(x) =2sin x +3cosX e

d’Y ., _0 v IR D SEEIRS

I

dx2

2
FIYH | . .
Show that f(x)=2sinx +300§x is an
explicit solution of the differential
equation
2
g__z-’i +y=0
dx
wod 1 I Tofb! SRe SR S 1 -
3x3=9

Solve any three of the following
differential equations :

(i) (ch+2)c+y+2)dx+(x2 +2x)dy =0
. dy 2, =3

—= 3=8x e
(@ > Y

2

i) . Yo SUE,

ax.. x X
(iv) (ysec” x +sec x tan x) dx +

(tan x +2y)dy =0
UNIT—IV

n TR g AR e A e
frra | :

Define nth order homogeneous linear
differential equation.
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(b) T O FF TS G (3RS e SN
WA TSR YA 2430 W, (W@ GG
SNFINOR HLRT 1 TGRS S fefg w211 1
If the auxiliary equation has the root
2 £3i, then write the general solution
of the corresponding homogeneous
linear differential equation  with
constant coefficients.

() fadifes >wa@ Re SR SR AW
ST TOCHT 1= w1 2y <54 | 1+3=4
State and prove the principle of super-
position for homogeneous linear
differential equation of 2nd order.

(d) nbl TR 9Ol AT AE@ AT TR
6RCERT | (TS &,
3 2
d7Y 237V _dY,oy-0
dx® dx? dx
TFE AN SHYAR R0 T e, e * TF
e2* (ARSI ToT | SR FRFIION RF
STYIETCO! for | 1+3+1=5
Define Wronskian for a set of n functions.

Show that the solutions e*, e * and e**
of the differential equation

3
Py _,dY_d o0
dc®  dx? dx
are linearly independent. Write its
general solution.
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(e)
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(8)

ey 37251 TS J9E I
8

d“y 2y dy ry= 2

dx2 dx
SqFE NI AL FA 6
Use the method of undetermined

2
2

coefficients to solve S;g -2 Exq +y=x"~.

%241/ Or

oT5ee (o%/fRvee P Al iR ST T4
Use the method of variation of
parameters to solve

dzy

s 2y =secnx
dx

S 41 (R e o) 4x2=8
Solve (any two) :

2 d? d‘y dy
() x* -3x—Z +4y =2
To2 il T x?

+2y = e3

el d’y ,dy

1) -3 =

&,
4

(i) © +m'y=0

* ok ok
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